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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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4. Claims 1-9, 20-30, 32-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fries (US 4,108,239) in view of Arcella et al. (US 3,681 ,843). 

Re. CIs. 1, 30, 32-33, Fries discloses A heat transfer device and method 
comprising, one end of which is contacted with a heat source and the other end of 
which is contacted with a heat emitting unit, the device transferring heat generated at 
the heat source to the heat emitting unit comprising: 

a thermally-conductive flat case containing a working fluid that is evaporated with 
absorbing heat from the heat source and condensed with emitting heat to the heat 
emitting unit; and 

a mesh aggregate installed in the case and configured so that coarse mesh and 
fine mesh in which wires are woven to be alternately crossed up and down are vertically 
laminated with being contacted with each other (col. 2; 26-32 and col. 3; 8-14 and col. 4; 

4-16), 

wherein the coarse mesh provides main-directional and sub-directional vapor 
dispersion channels with different sectional areas at each crossing point of mesh wires 
so that vapor evaporated from the working fluid is capable of flowing therethrough, the 
main- directional vapor dispersion channel with a relatively larger sectional area being 
parallel to a heat transfer direction, wherein the fine mesh provides liquid flow channels 
along a surface of the mesh wires (col. 1; 10-25 and col. 4, 4-16). 

Re. CIs. 2-4, Fries discloses, based on engineering optimizations, an opening 
width of the coarse mesh is capable of being between 0.19 to 2.0 mm; the coarse mesh 
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is capable of liaving a wire diameter of 0.17 to 0.5 mm; and coarse mesh has an 
opening area of 0.036 to 4.0 mm'^2 (col. 3; 50-58). 

Re. CIs. 20-23, Fries discloses a wick structure installed in contact with the mesh 
aggregate and located under the mesh aggregate within the case, the wick structure 
having unevenness on a surface so that the working fluid is contained and flowed 
therein and at the same time evaporated by means of heat absorbed from the heat 
source and flowed toward the mesh aggregate (col. 4; 25-31). 

21 . the wick structure is formed by sintered copper, stainless steel, or nickel 
powder, very obvious selections of materials based on the state of the art of thermal 
exchange devices. 

22. the wick structure is formed by etching polymer, silicon, silica, copper, 
stainless steel, nickel, or aluminum plate, very obvious selections of materials based on 
the state of the art of thermal exchange devices. 

23. the case is made of electrolytic copper foil so that an inner surface having 
prominence and depression is used as the wick structure. 

Re. CIs. 24-29, Fries discloses the ability of the heat exchange device to have 
the mesh is made of metal, polymer, or plastic (col. 4; 5-15). 

25. the metal is copper, aluminum, stainless steel, molybdenum, or their alloy, 
very obvious selections of materials based on the state of the art of thermal exchange 
devices. 

26. the case is made of metal, polymer, or plastic, very obvious selections of 
materials based on the state of the art of thermal exchange devices. 
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27. the metal is copper, aluminum, stainless steel, molybdenum, or their alloy, 
very obvious selections of materials based on the state of the art of thermal exchange 
devices. 

28. the working fluid is water, ethanol, ammonia, methanol, nitrogen, or Freon 
(col. 3; 59-65). 

29. an amount of filled working fluid is 80 to 150% of wick porosity (col. 3; 8-29). 

Fries's invention fails to disclose the coarse mesh has a mesh number from 10 to 
60; an opening width of the fine mesh is 0.019 to 0.18 mm; the fine mesh has a wire 
diameter of 0.02 to 0.16 mm; the fine mesh has an opening area of 0.00036 to 0.0324 
mm'^2; the fine mesh has a mesh number from 80 to 400. 

However, Arcella teaches coarse mesh has a mesh number from 10 to 60; an 
opening width of the fine mesh is 0.019 to 0.18 mm; the fine mesh has a wire diameter 
of 0.02 to 0.16 mm; the fine mesh has an opening area of 0.00036 to 0.0324 mm'^2; the 
fine mesh has a mesh number from 80 to 400 (Col. 1; 35-39 and Col. 3; 60-65). 

Given the teachings of Arcella, it would have been obvious to one of ordinary skill 
in the art at the time of the invention to modify the heat exchanging device of Fries with 
coarse mesh has a mesh number from 10 to 60; an opening width of the fine mesh is 
0.019 to 0.18 mm; the fine mesh has a wire diameter of 0.02 to 0.16 mm; the fine mesh 
has an opening area of 0.00036 to 0.0324 mm'^2; the fine mesh has a mesh number 
from 80 to 400 . 
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Doing so would provide tlie appropriate size wicking members to effectively 
perform the heat exchanging given requirements. 

5. Claims 10, 17-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fries (US 4,108,239) in view of Arcella et al. (US 3,681, 843).as applied to claims 
above, and further in view of Trent (US 3,576,210). 

Fries's invention as modified by Arcella, discloses all of the claimed limitations 
from above except for the mesh aggregate is configured to include the fine mesh 
arranged adjacent to the heat source and the coarse mesh laminated thereon adjacent 
to the heat emitting unit, from bottom to top; and the working fluid is evaporated into a 
vapor by means of heat absorbed from the heat source, wherein the coarse mesh is 
arranged in contact with the fine mesh so as to give a channel for the vapor to flow, 
wherein the intermediate mesh is arranged in contact with the coarse mesh and 
adjacent to the heat emitting unit so that the vapor is condensed with emitting heat to 
the heat emitting unit. 

However, Trent teaches the mesh aggregate is configured to include the fine 
mesh arranged adjacent to the heat source and the coarse mesh laminated thereon 
adjacent to the heat emitting unit, from bottom to top; and the working fluid is 
evaporated into a vapor by means of heat absorbed from the heat source, wherein the 
coarse mesh is arranged in contact with the fine mesh so as to give a channel for the 
vapor to flow, wherein the intermediate mesh is arranged in contact with the coarse 
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mesh and adjacent to the heat emitting unit so that the vapor is condensed with emitting 
heat to the heat emitting unit (Fig. 1; col. 2; 41-47). 

Given the teachings of Trent, it would have been obvious to one of ordinary skill 
in the art at the time of the invention to further modify the heat exchanging device of 
Fries with the mesh aggregate is configured to include the fine mesh arranged adjacent 
to the heat source and the coarse mesh laminated thereon adjacent to the heat emitting 
unit, from bottom to top; and the working fluid is evaporated into a vapor by means of 
heat absorbed from the heat source, wherein the coarse mesh is arranged in contact 
with the fine mesh so as to give a channel for the vapor to flow, wherein the 
intermediate mesh is arranged in contact with the coarse mesh and adjacent to the heat 
emitting unit so that the vapor is condensed with emitting heat to the heat emitting unit. 

Doing so would provide a wick arrangement for efficient providing capillary action 
for removing heat from the heat generating devices. 

6. Claims 1 1 -1 6, 1 9 and 31 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Fries (US 4,108,239) in view of Arcella et al. (US 3,681 ,843).and 
Trent (US 3,576,210) as applied to claims above, and further in view of Rosenfield et al. 

(US 5,076,352). 

Fries's invention as modified by Arcella and Trent, discloses all of the claimed 
limitations from above except for the mesh aggregate is configured so that the coarse 
mesh is interposed between two layers of fine meshes; at least one layer of additional 
fine mesh is provided in at least a part of the coarse mesh interposed between the fine 
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meshes so as to give a liquid cliannel by interconnecting tlie fine meshes; wherein the 
mesh aggregate further includes at least one layer of intermediate mesh whose mesh 
number is relatively larger than that of the coarse mesh and relatively smaller than that 
of the fine mesh; the coarse mesh is laminated between the fine mesh and the 
intermediate mesh; at least one layer of additional fine mesh is provided in at least a 
part of the coarse mesh interposed between the fine mesh and the intermediate mesh 
so as to give a channel by interconnecting the fine mesh and the intermediate mesh; at 
least one layer of additional intermediate mesh is provided in at least a part of the 
coarse mesh interposed between the fine mesh and the intermediate mesh so as to 
give a channel by interconnecting the fine mesh and the intermediate mesh; wherein the 
intermediate mesh has a vapor flow space so that the vapor introduced from the coarse 
mesh flows therein. 

However, Rosenfield teaches a multi-wick structure configured so that the coarse 
mesh is interposed between two layers of fine meshes (Figs. 1 and 2); at least one layer 
of additional fine mesh is provided in at least a part of the coarse mesh interposed 
between the fine meshes so as to give a liquid channel by interconnecting the fine 
meshes; wherein the mesh aggregate further includes at least one layer of intermediate 
mesh whose mesh number is relatively larger than that of the coarse mesh and 
relatively smaller than that of the fine mesh; the coarse mesh is laminated between the 
fine mesh and the intermediate mesh; at least one layer of additional fine mesh is 
provided in at least a part of the coarse mesh interposed between the fine mesh and the 
intermediate mesh so as to give a channel by interconnecting the fine mesh and the 
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intermediate mesh; at least one layer of additional intermediate mesh is provided in at 
least a part of the coarse mesh interposed between the fine mesh and the intermediate 
mesh so as to give a channel by interconnecting the fine mesh and the intermediate 
mesh; wherein the intermediate mesh has a vapor flow space so that the vapor 
introduced from the coarse mesh flows therein (Fig. 1 ; Col. 3; 20-26 and Col. 4; 11-19). 

Given the teachings of Rosenfield, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to further modify the heat exchanging device of 
Fries with the coarse mesh is interposed between two layers of fine meshes; at least 
one layer of additional fine mesh is provided in at least a part of the coarse mesh 
interposed between the fine meshes so as to give a liquid channel by interconnecting 
the fine meshes; wherein the mesh aggregate further includes at least one layer of 
intermediate mesh whose mesh number is relatively larger than that of the coarse mesh 
and relatively smaller than that of the fine mesh; the coarse mesh is laminated between 
the fine mesh and the intermediate mesh; at least one layer of additional fine mesh is 
provided in at least a part of the coarse mesh interposed between the fine mesh and the 
intermediate mesh so as to give a channel by interconnecting the fine mesh and the 
intermediate mesh; at least one layer of additional intermediate mesh is provided in at 
least a part of the coarse mesh interposed between the fine mesh and the intermediate 
mesh so as to give a channel by interconnecting the fine mesh and the intermediate 
mesh; wherein the intermediate mesh has a vapor flow space so that the vapor 
introduced from the coarse mesh flows therein. 
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Doing so would provide multiple wick arrangements for efficient providing 
capillary action for removing heat from the heat generating devices. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following references cited on the PT0892 discloses related 
limitations of the applicant's claimed and disclosed invention. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TERRELL L. MCKINNON whose telephone number is 
(571 )272-4797. The examiner can normally be reached on Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cheryl Tyler can be reached on 571-272-4834. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner, Art Unit 3744 



